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ABSTRACT 

A frequent criticism of education In the United 
States today Is that teachers are not challenging and teaching 
students to think beyond the simple task of recalling information. In 
response to this criticism, during the school year of 1986-1987, the 
Delaware Department of Public Instruction and local school districts 
provided a staff development progreun in the elements of effective 
Instruction to every teacher, specialist, and bulldlng-level 
administrator. The department also established a task force which 
recommended a state-wide development program for enhancing higher 
order thinking for all students, at all grade levels, and In all 
content areas. This training module Is part of that program. 
Objectives stipulate that by the end of the workshop participants 
will be able to: distinguish between overt and covert participation; 
(2) Identify strategies for encouraging students to assurae 
responsibility for speaking In the classroom; (3) Implement methods 
which promote student interaction; and (4) describe and list 
activities for promoting student metacognltlon. Materials contained 
in the packet are a series of handouts and transparencies related to 
the objectives for use In the workshop. (LL) 
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FOREWORD 



A frequent criticism of education in the United States today is 
that teachers are not challenging and teaching students to think 
beyond the simple task of recallina information. To respond to such 
criticism and to improve the overall effectiveness of teaching in the 
state, during the 1986-87 school year, the Delaware Department of 
Public Instruction and local school districts provided a staff 
development prpgram in the elements of effective instruction to every 
teacher, specialist, and building-level administrator. At the same 
time, a performance appraisal system was being piloted (and is now 
implemented statewide) to reflect and support the growth of school 
staff members in those elements demonstrated by research to be 
characteristic of effective teachers. 

In the Summer of 1987. the Delaware General Assembly and 
the Department of Public Instruction established a task force to review 
the nature and use of higher order thinking skills in Delaware schools. 
A recommendation of this task force called for the development and 
implementation of a state-wide staff development program for 
enhancing higher order thinking for all students at all grade levels in 
all content areas. This training module is a part of that program and of 
a general effort to expand the elements of effective instruction 
introduced statewide in 1 986-87. 



HIGHER ORDER THINKING 
Increasing Student Interaction in the "Thoughtful" Classroom 
A Module for Staff Development 



Lesson/Presentation Plan 



WARM-UP 

Handout - "Human Treasure Hunt" 

Spend 5-10 minutes completing and discussing the benefits. 
Solicit categories that could be used for students to implement in 
classrooms. 

OBJECTIVES 

Transparency • "Objectives" 

ACTIVE PARTICIPATION 

Handout - "Active Participation" 
Transparency - "Benefits Of Active Participation" 

Discuss briefly - distinguish between Q^im and covert, emphasizing 
that we should not always equate physical activity with productivity. 

Finish with Transparancy - "Chinese Proverb" 

PUY • "BECAUSE" TRANSPARENCY 

A game of creative logic. One person starts, "I don't have my 
homework today because (supply reason)." Next person takes that 
reason, adds "because" and another LOGICAL reason. Continue with 
whole group. HavefunI 

THE NATURE OF CLASSROOM INTERACTION 

Research shows that teachers do too much talking. 

Bellack in Lanfluaoa in the niassmnm looked at the nature of 
teacher-student interaction. 

Transparency • "Rules of Classroom Game" 
Transparency • "Typical Teacher/Pupil Interaction" 



Ask, "What do you think the student's participation was like?" Get 
ideas. 

Show Transparency • "Nature of Student Participation" Do 
Think-Pair-Share on how to change this. Solicit ideas - show 
Transparency • "Interaction Models" to illustrate some. Process 
Think-Palr-Share. 

Refer to article, "Think-Pair-Share, a Multi-Model 

Discussion Technique" and show Transparency • "Cues for Listen, 

Think, Pair, Share" 

PLAY - "THROW ONE OUT TRANSPARENCY 

As a group, allowing at least 20 seconds think time before sharing. 
People miUSl justify their answers. (Should get Jots of groupings.) 

DO HANDOUT - "VOCABULARY CONCEPTS 

In groups, each group doing a different line, 1 through 6. Share 
ideas. Process what happened during groups and sharing, 
(participation, interaction, expression) Ask how it could be used/ 
modified in classrooms. 

REVIEW HANDOUT - "SPEECH OPPORTUNITIES" 

Ask for additional ideas where students assume speaking 
responsibilities. 

METACOGNITION: PAIR PROBLEM SOLVING 

Review key points from Handout - "Mediating the Metacognitive" with 
Transparency - "Metacognition". 

Ask when the group has been "metacogitating" today. 

Complete Uaodizui - "Beach Scene" as a pair problem solving 
activity. fTransparency - "Pair Problem Solving") 

Share results. 

Process the activity. 

JIG SAW 

Transparency - "Jigsaw" 
Handout - "Jigsaw IP 



Activitv/HandQut - Education and Learning to Think by Lauren 
Resnick 

Divide participants into three (3) groups. Assign each group a 
reading from Education and Learning to Think ; 

Group 1 - "Thinking In The Cuniculum* 

"Embedding Thinking Skills in Academic Disciplines" 
Group 2 - "Higher Order Approaches To The Enabling 
Disciplines" 

Group 3 - "Cultivating the Disposition To Higher Order Thinking" 

The task of each group is to complete the reading, write down and discuss 
the main ideas, and become "experts" with the information so they can 
teach It to others. 

Then, divide participants into groups of three (3) with each group composed 
one member from each of the three previous groups. Each group member 
teaches the other group members the information from his/her 
particular reading. (This way, in cooperative groups, each participant 
Is taught all of the Information in a relatively short period of time.) 

1 1 . BRAINSTORMING FOR IDEA GENERATION 
Transparency/Handout - "Brainstorming" 

Emphasize that brainstorming is for idea generation, so everyone 
needs to feel comfortable. M ideas are welcomed, non-judgmentally - 
what you do when you foster thinking. Review rules. 

Do a "fun" activity, like "How slss. can we use those plastic bags we 
get at the grocery store?" 

Check to see If people were: 

Fluent ■ lots of ideas. 

Flexible - lots of different ideas, (i.e. different use categories) 
Elaboratlve - did you ciiaoQA bags in any way? 
Original - which ideas were like none other in room? 

12. SUMMARY: FORCED ASSOCIATION 

Summarize with a forced association activity. Each person should 
complete the sentence, "Thinking is like candy because. . ." (Transparency) 

Do think-pair-share: record all ideas. 
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CONCLUSION 



Review objectives ftransparencv^ qi have participants come up with 
statements that summarize the workshop. 



HANDOUTS 
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yiUMAN TREASURE HUNT 



Your mission is to find someone in the group who meets a description below. You 
should attempt to talK with everyone in the group in your search. A person may sign no. 
more than two descriptions. 

Good luck Sherlock! 
FIND SOMEONE WHO: 

1 . is the closest to retirement 

2. jogs, works out, swims or otherwise engages in 

regular stimulating physical activity 

3. is involved in a post-graduate program at 

present 

4. manages or coaches a Little League team 

5. has received an excellence in education award/ 

honor 

6. bowls in an established league 

7. speaks a foreign language 

8. has the shortest traveling time to get ta work 

9. reads at least one new book a week 

10. has traveled the farthest this summer 

11. maintains a collection of some sort 

1 2. enjoys water sports and participates regularly ^ 

13. will change his/her name or residence within 

the next year 

1 4. has read, or could have written. The Acgultalne ^ 

Progression. The Joy of Sex, or Meqatranda. 

PD:bj 
6/89 
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Active Participatio 



I. DEFINITION: ACTIVE PARTICIPATION IS THE CONSISTENT IN - 

VOLVEMENT OF THE LEARNER'S MIND WITH THAT 
WHICH IS TO BE LEARNED . 

A) CONSISTENT INVOLVEMENT = CONSTANT ENGAGE- 
MENT OF STUDENT'S BRAIN THROUGHOUT THE 
INSTRUCTION. 

B) THAT WHICH IS TO BE LEARNED » THE CONTENT 
OF THE LESSON. 

II. TWO FORMS OF ACTIVE PARTICIPATION: 

A) OVERT : 

1) ANY OBSERVABLE FORM OF INVOLVEMENT SUCH AS WRITE, 
TELL, DEMONSTRATE, AND RAISE HAND. 

2) ALLOWS THE TEACHER TO MONITOR STUDENT INVOLVEMENT 
BUT MAY BE VERY TIME CONSUMING. 

B) COVERT : 

1) ANY UNOBSERVABLE FORM OF INVOLVEMENT SUCH AS THINK 
ABOUT, IMAGINE, RECALL AND REVIEW IN YOUR MIND. 

2) DOES NOT ALLOW TEACHER TO KNOW IF STUDENTS ACTUALLY ARE 
INVOLVED, BUT IS AN EFFICIENT USE OF CLASSROOM TIME. 

III. IMPORTANT CONSIDERATIONS! 

A) WHEN BALANCED WITH OVERT ACTIVE PARTICIPATION, THE PROB- 
ABILITY THAT STUDENTS ARE COVERTLY INVOLVED INCREASES. 

B) NEITHER OVERT NOR COVERT ACTIVE PARTICIPATION IS SUPERIOR 
TO THE OTHER. 
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III. IMPORTANT CONSIDERATIONS: (CONTINUED) 

C, ACTIVITY SHOULD BE RELEVANT TO YOUR OBJECTIVE. 

ACTIVITY FOR ACTIVITY'S SAKE IS NOT ALWAYS EFFECTIVE. 

IV, EXAMPLES OF COVERT ACTIVE PARTICIPATION: 

- "THINK ABOUT THE COLOR RED AND SOME THINGS THAT ARE THAT COLOR. 

- "LOOK FOR EXAMPLES OF USING A COMMA TO SEPARATE ITEMS IN A 

LIST." 

- "VISUALIZE EXAMPLES OF CONIFEROUS TREES." 
EXAMPLES OF OVERT ACTIVE PARTICIPATION: 

- "I'LL READ THE ANSWERS. YOU CIRCLE THE ONES YOU HAVE CORRECT." 

- "IF THE STATEMENT IS FACT. LOOK AT ME; IF FICTION, LOOK AT 
YOUR DESK." 

- "BRAINSTORM IDEAS FOR PLACES TO BORROW MONEY FOR A CAR." 
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Active Particlpatio 



Covert; 



Example: 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 

13. 

14. 
15. 



Visualize how the pistons in a car engine work. 
Compute in your head the answer to 5 x 50. 

Pretend you're a character in a book. How would you feel and what would vo.i 
Remember a holiday that stands out 1n your mind. ° 
Picture yourself using the proper technique for a correct golf swinq 
Think about all the things you have that are assets; that are liabilities 
TS?n. °K !S capitalisation in the sentences that are on the board 

Th nk about all the ways you could use burlap to decorate 
Follow along while the teacher reads the instructions. 
Watch the technique I use in executing this dance step. 
Say to yourself the 5 levels of the deciduous forest. 

Suppose you're in a boat out on the lake and the only pair cf oars you have 
falls overboard. ^ 

Grand^an]?o^n^5lte"''" °^ ""^^"^^"^ ^'"^ ^" 

Close your eyes and smell a freshly-mowed lawn. 
Guess what I have in this paper bag. 



Overt: 



1. Watch what I do and repeat it back to me. 

2. Students show a flashcard with "s" on one side and "es" on the other to show 
the correct plural ending of a word given by the teacher. 

l!!^JH5l!fl^^"2 t?^®"® "e^t Monday, etc. 

as ind cated by the teacher. (Be sure to call on students randomly) 

Km,n n ^^^^^"2 ^° ^^7"!^? ^" Individually or in smill groups 

(Small group reduces risk factor). ^ ^ 

5. Thumbs up. thumbs down, or out to side to Indicate yes. no. and I don't know 

6. Discuss with your neighbor before I call on someone to an sier 

paper ""^^pond at the chalkboard, others are writing answers on 

8. Point to the half notes in this piece of music. 

9. Complete a worksheet. 

0. Teach or help someone else with a particular classroom assignment. 

11. Everyone get up and find something in the classroom that's red (wood, glass, 
plastic, etc.)." 

12. Have students recite answers either as a group or Individually (chosen randomly) 

13. Using your finger in the air. write the answer to 7 + 5. ranaomiyj 

14. "Take the following dictation." 

15. Compute the answer and check it on the calculator. 
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Active Participatic 

Aetlv# Participation Is the conslsttnt engagement of the learners' minds with 
what Is to be learned. Listed below are teacher behaviors that will elicit activi 
participation from students. awuive 



OVERT (observable) 



COVERT (non«observab1e) 



Watch what I do and repeat It back to me. Visualize.... 



In reading group, I say a word. They 
listen for a beginning sound. When 
they hear It, they wink. 

"Everyone get up and find something In 
the room that's red!" 

Call on stud«it after you've asked the 
question. 

"Til read the answers, you circle the 
ones you have correct." 

"If It Is a fact, clap your hands. If It's 
fiction, stomp your foot." 

Reading out loud— choral reading 

Follow the leader. 

Teach someone else. 

Underline 

Point to 

Take notes while the speaker Is talking. 
List all the major points stated by the 
speaker. 

Discuss In small groups the topic given to 
you. 

Write down your reaction. 

Brainstorm In group. 

Explain the steps to your partner. 

Put your hand on your head If you disagree. 

Complete a worksheet. 



Look for errors on board (teacher 
errors). 

Compute In your head. 

Watch, think, listen, smell (use senses) 

Pretend you're a character In a book. 
How would you feel and what would you 
do? 

Follow along while the teacher reads. 
Put yourself In 's place. 

RiiiiiinDer when 

Be ready to explain 

Look for examples of 

Think of terminology related to activity. 
Guess 

Say to yourself/ ask yourself 

Create mental pictures. 
Suppose 

Think about the color red and how many 
things have that color. 

Flash color cards and have students think ; 
of a mood. 

Think back to what you saw on our field 
trip/ to yesterday's lesson. ; 

Think about what you would like to do for 
this project. 



Active Partlcipati 




Abuses of Active Parf iVi paf .Vn 

1. using respondent's name before asking the question. 
(Jim, name the capital of Minnesota.") 

2. Using a patterned' student selection 

(e.g. going up and down the rows for answers) 

SuKer''' '''''' poor student 

i^^ruH^recrnd?/^" ^^^^^^^ ^^-^ -^-^^ -it time 

5. Calling only on volunteers. 

6. Calling on same students all the time. 

7. Lack of variety of participation techniques used. 



^' teslo'n."^'''''"'" ''^^''^ Irrelevant to the 



purpose of the 



^1 
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THINK-PAIR-SHARE; A MULTI-MODE DISCUSSION TECHNiqUE 

A teacher stops the group discussion again to remind the children not to taU 
out. When the discussion resumes, one child gives a lengthy, yet practically 
inaudible response to the teacher's question. The children on the edges of the 
group begin again to talk and shift around. The teacher gives them the "look" 
and hears very little of what the one child Is saying. She tries to change pace 
by asking an inference question. No one cares to respond. The teacher rephrases, 
then answers the question. 

This frustrating scene and others like It are fanlllar to anyone who has 
taught. When asked what were the Inherent problems of running classroom dis- 
cussions In the traditional way, some elementary and middle school classroom 
teachers In Maryland responded with the following phrases: "not listening," 
"same kids always talk," "distractions," "day dreaming," "feeling left out," 
"fear-anxiety," "teacher burnout," "enthusiasm (has to be) contained," "teacher 
dominated," "teachers do not listen," "lack of focus," "reinforces personality 
sets - quiet kids always stay that way," "too much demand on attention span," 
"no ytudent Interaction," "not enough wait-time," "develops competition." 
Similar Indictments of the one-speaker-at-a-tlme discussion technique should be 
brought forth by any group of teachers or even students. A strategic solution 
to these and other problems related to having one student talk at a time can be 
found in "Think-Palr-Share" - a multi-mode, discussion cycle response technique 
now In use In many Howard County and other Maryland elementary and middle school 
classrooms, and being presented In courses by faculty In the College of Education 
at the University of Maryland, Towson State University, and Coppin State University. 

Think-Palr-Share 

Suppose the rules were changed. A teacher Is sitting with a third grade 
reading group. She asks how the character in the basal reader story Is similar 
to Dorothy in The Wizard of Oz . While she talks, she Is holding a 6" x 6" x 6" 
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cube (mode changer) with the surface saying LISTEN pointed toward the group. 
When the question Is asked she turns the cube to the THINK cue on the next side. 
No one talks. After 10 seconds the cuoe Is turned again to PAIR and children 
respond to the question with a partner. The teacher listens and when It Is 
obvious that the students have come up with some answers, a transition cue (a 
noise or a gesture) Informs the pairs that they have 10 seconds to finish talking 
and to get ready to SHARE , which Is the next cue on the cube. In the SHARE 
mode, the children raise their hands and some are called upon to speak. 

This sequence would be typical of a discussion In which the teacher and students 
cycle through four response modes - LISTEN , THINK , PAIR , SHARE ; hence, the term 
multi-mode teaching. Discussion/lecture teaching In all subjects, at all grade 
levels with all size groups, and with all ability levels could be conducted In 
this three-four mode cycle, rather than In two nodes (LISTEN-SHARE) as Is 
traditionally the case with the recitation model. Whereas the PAIR would not be 
used for every question, students always have a THINK mode and the teacher makes 
the decision each time whether to go to PAIR or directly to SHARE. To get a 

WMMW ^^^^^^ 

picture of the possibilities Inherent In this multi-mode cyclying, the teacher 
needs to know more about the necessary elements, the first of which is the mode 
changer. 

Mode Changers 

A key Ingredient for classroom management Is congruence of expectations between 
teacher and students. A mode changer such as the cube mentioned above is designed 
to provide a mutual understanding about what Is to be happening at each phase of 
the discussion cycle. For Instance, without some such device and a transition 
cue* bringing the children out of the PAIR mode Is a fuzzy proposition, requiring 
tiresome verbalizing of the teacher. Node changers may be wheels, hexagonals, 
small and large cubes, large wall charts, magnetic arrows on the blackboard, 
musical tones, electronic flashings, hand-held charts, hand gestures, verbal 
signals, or color-coded symbols. In fact, any tool may be used which Is 
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approprlate for the size of the group, the level of the students, or the topic 
being discussed. A teacher and class committed to the technique might employ 
three or four such devices. Recent experience has shown a series of hand signals 
to be effective, with the advantage that hands are permanently attached mode 
changers . 

Intra-Mcdes 

Pair talk skills need to be learned and structured. One Individual can 
dominate another In pair talk. There are also other undesirable outcomes of this 
cooperative response mode which can be minimized by structuring the pair talk In 
various "Intra" ways. For example, pairs can do active listening (child repeats 
what the other says) after which each student has to share the partner's response 
with the class. This active listening Intra-aode could be taught, labeled "partner- 
share," and written on a wall cue card for reference. Another structure Is "agree" 
In which pairs try to reach consensus. To decrease the Incidence of dominance, 
pairs can do "switch off" In which partners alternate as to who speaks first In 
the pair mode. "Spin off" or "teacher" Is a fourth Intra-mode In which the pairs 
create and answer a question of their own, or perhaps reshape the teacher's 
question. They are then sometimes a«ked to manipulate the mode changer themselves, 
using their own questions and being "teachers" for the rest of the group. There 
are obviously other possibilities. These pair-mode structurings, labeled, and wall- 
cued, are then available for use In the multi-mode discussion. 

Pair Selecting 

Particularly for the Improvement of Interpersonal relationships among students, 
there should be several pre-arranged pairings for large and small groups. These 
teacher-designed, sometimes student-selected pairings could be given names or 
colors and the lists placed on the walls for reference. The selections might be 
governed by different considerations, some of which are: degree of outgolngness, 
personal relationship, learning styles characteristics. Older students might even 
be paired according to similarity or difference In tolerance for ambiguity. In 
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multicultural settings, Intsgrating the pairs ethnically Is desirable. Of 
course, on some occasions, a brave teacher might let the students choose a partner 
on the spot. 

Deadlines and Transition Cues 

People seem to stay on task better when faced by a deadline. Whereas It Is 
not always necessary, a tine limit for questions seems to give the pairs a sense 
of urgency which contributes to task orientation. 

The only transition cue necessary for multi-mode discussion I3 the sound or 
gesture signaling a number of seconds to finish up talking In pairs, with a 
large group of 25 or more a second sound cue Indicates the start of the SHARE mode. 

Applications 

After a field trip, a second grade teacher gathers the class together for 
discussion. (The mode changer is a 3' x 4' chart with a pulling arrow.) He asks 
the children to sit in "blue" pairs, which Is the friends pairing. They are told 
they will be doing "partner share* and "switch off," the active listening and 
speaker-alternating Intra-modes. He asks recall and analogy questions. The 
children are given a time Unit for each response In pairs and each SHARE mode 
lasts about two minutes as four or five students respond. While the children talk 
In pairs, the teacher walks among them and listens. 

A seventh grade teacher has shown a films trip. The 90 students are being 
asked cause/effect and analogy questions related to the film's content. They are 
in pre-deslgnated ext revert/ Introvert pairs and appropriately are In the "switch 
off" Intra-mode. The teacher uses a double bell cue for the PAIR to SHARE 
transition. The SHARE mode phases are only 30-60 seconds long. The mode changer 
Is a wooden wheel on a stand. 

A high school English seminar is focused on Animal Farm . Seventeen students 
are paired to respond to questions regarding the story's possible representational 
meanings. The students are paired according to where they are sitting and they 
are in a "spin-off" intra-mode In which they make up their own question after 
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answering that of the teacher. No transition bell 1$ necessary since everyone 1$ 
seated In a small circle. The mode changer Is a covered box mounted on a lazy 
susan turntable. SHARE mode phases last from three to four minutes. At Intervals, 
the teacher lets a student run the seminar In multi-mode using the created question 

Evidence of Value 

Rather than cite research findings on THINK- PAIR- SHARE (there have been 
several action research studies by student teachers and teachers), or to list 
the advantages of the technique. It seems more challenging to pose some questions 
for the classroom teacher. For Instance, what would the difference In the 
effects be between multi-mode and one-at-a-tlme discussion in: 

1. Students' short and long-term recall of Information; 

2. Students' willingness to speak In the SHARE mode; 

3. Students' willingness to listen In the SHARE mode; 

4. Students attending behavior overall (degree of disruptive behavior); 

5. Classroom Interpersonal relationships; 

6. The amountof participation of the students with "learning disabilities;" 

7. Student satisfaction with discussion; 

8. The kinds of questions asked by teachers; 

9. Teacher energy expended; 

10. Teacher "wait time" after a question; 

11. Teacher knowledge about students' knowledge. 

These are questions teachers can answer for themselves rather than waiting for 
outside authority to do the Inquiry. 

A Classroom for Response 
The multi-mode discussion technique Is part of a vision of classroom teaching 
which includes several other modes and kinds of cues - In essence, a classroom of 
systematized student response. To exemplify the larger picture Imagine this 
scene: Each fourth grade student has a set of 3" x 5" cards on a ring. The 



ttacher asks a qutstlon or allows the students to create a question at different 
levels from a set of thinking cues. In the Riultl-mode cycle, students diagram 
(the LINK mode)* their answer on a card, choosing their diagram shape from a set 
wall-cued models. At the end of the class, the students hand up their "thinking 
map" ring on a hook. The THINK and PAIR nodes have been combined with a LINK 
mode. 

Prowl se 

The THINK-PAIR-SHARE technique can revolutlonlie classroom discussion, 
nursery through graduate school. Put together with other response modes, as well 
as wall-cues which nakt types of thinking, multiple contexts, and concepts 
accessible to the students, a different kind of classroom dynamics emerges - one 
In which a11_ students are Invited to think productively. 



♦Related to a strategy called "THINK LINKS," or cognitive mapping, a graphics 
learning node developed by clissroom teachers In Howard County and throughout 
Maryland. The strategy is promoted and researched by the University of Maryland 
Reading Center at College Park, and was brought to Maryland in 1968 by Frank Lyman 



Frank T. Lyman, Jr., Ph.D, 
Coordinator, Teacher Education Center 



Southern Teacher Education Center 
University of Maryland/Howard 

County 
6000 Tanar Drive 
Colunbia, MO 21045 



PROCEDURE FOR USING THE 
QUESTION/RESPONSE CUES 



S?S?^Si!r{^^ ^ ^^"^ « view 

Bcjg uiing the lymboU to derive your questions u you are discussing t topic with a 

Eacowuc itudcnii to caiB|ori» questions and responses according to 
CnMteapif orTTiinkTVU^ 

d i a giammafy, and written question aid/crrespomegeneiit^ 
SSlSS2£i!jfS^^ weWing w niindmap shapes which students may 

SSKSSTsfi^S^ Agj;u^sndghtwantto ^ 

Use the TTifak Tto in conjunction with the TTiink Link shapes to f^^ 

te?riS?^ iX^SSisSS" bTSselves or be "bludprints" 



Question type am fiavt bun used tffectivefy by teachers and student teachers in 
HowardCouniy, MD. as ^llasi^oth^rsctZlsysSns^h^edS^ 
conjunction MriOi Think-Pair^ Share (wait time iuSpSlianuS) m^UrJcs 

^hSS^T^'^'^*^'^ rf«»imoii/>wn«f cfrefkrence). these 
thinking process symbois crease a dassroom systemft^lZrningh^t^^^ 



By Prank Lymaa 
e.M< ^^,*!?*""~^*^'''*»*'««inventtdbyTomPiyw. 
Publish^l by tht Howad Cottnty Public Schools Staff Development Center 

1986 
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VOCABULARY CONCEPTS 



Directions: Six rows of words are listed below, with five words or terms given in 
each row. You are to cross out one word in each row and be 
prepared to tell how the other four relate to one another. The 
relationships differ; the example that is given shows only one type 
of relationship. 



Example: captain ruler kingdom team group 

A captain runs a team; a ruler runs a kingdom. 



1. 


hemisphere 


continent 


country 


county 


state 


2. 


business 


employer 


product 


manufacture 


employee 


3. 


law 


ordinance 


legislate 


prosecution 


judicial 


4. 


campaign 


candidate 


ballot 


bipartisan 


caucus 


5. 


slavery 


abolition 


freedom 


integration 


equality 


6. 


union 


arbitration 


employer 


employee 


strike 
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SPEECH OPPORTUNITIES 



Oral communication, like reading and writing, cuts across 
dlscipllnaiy lines and plays a significant role in every classroom 
situation. 

The classroom environment should nurture thoughtful oral 
communication and provide structured speech opportunities. 

• Require that everyone speak in complete sentences. 

• Encourage students to work together in groups. 

• Use games and simulations to teach. 

• Ask students to share their written work and their ideas in 
oral reports, debates, panel discussions, symposia, etc. 

• Let students develop their own questions about reading, 
oral reports, etc. 

• utilize "thlnk-palr-share." Allow two minutes of individual 
think time, two minutes discussion with a partner, then open 
up the class discussion. 

• Talk through personal and procedural differences of opinion. 

• Ask students to paraphrase another's response or question. 

• Ask students to "unpack their thinking" about how they 
arrived at their answer. 

• Ask students to summarize the major points of a group 
discussion. 

• Provide opportunities for students to teach, tutor, or 
otherwise aid In the instructional process. 

• Have children give directions for work to be done in class or 
special projects. 

• Have student Introduce guests In the classroom where 
appropriate. 

• Complete personal sentence starters or give two- 
minute Impromptu speeches. Children can contribute to 
file of sentence starters or topics. 

• Read aloud various types of poetry, observing poetic 
expression. 

• Give commentaries for silent movies. fUmstrlps. or slide 
shows. 

• Use tape recorders for speeches and reports. Record 
Individually. Interested members of the class can listen 
Individuals^. 

• Tell a story through a sequence of pictures, pantomlne. 
dance, tableaus. dramatization^ choral speech. 

• Never humiliate or ridicule students who share their ideas 
in dass or permit others to do so. 

• Especially, do not view outspokeness as an irritant in the 
claflsroom. Watch for dues that say that you should allow 
more time to talk. 
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MEDIATING THE META-COGNITIVE 



Try to solve this problem in your head: 

How much is ont half of two plus two? 

Did you hear youraalf talking to yourself? Did you find yourself 
having to decide if you should take one half of the first two (which would 
give the answer, three) or if you should sua the two's first (which would 
give the answer, two)? 



If you caught yourself having an "inner" dialogue inside your brain, 
and if you had to stop to evaluate your own decision aaking/problem-solving 
processes, your were experiencing META-COCMmON. qENNIS 

Occurring in the neo-cortex and 
therefore thought by soae neurolo- 
gists to be uniquely huoan, meta- 
cognition is our ability to know 
what we know and what we don't know. 
It is our ability to plan a strat- 
egy for producing what inforoation 
Is needed, to be conscious of our 
own steps and strategies during the 
act of problea solving, and to re- 
flect on and evaluate the produc- 
tivenesa of our own thinking* While 
'*inner language thought to be a 
prerequiaite, btginn in aost chil- 
dren around age five, aeu-cognition 
is a key attribute of foraal 
thought flowering about age eleven. 
Intereatingly, not all huaaan a- 
chieve the level of foraal opora- 
tiona (Chiabetta, 1976). And aa 
Alexander Luria, the Ruaaian paycho- 
logiat found, not all adults aeta- 
cogitate (Whiabey, 1976). 




'1»E Tfiouei£ vurm Mmsmet is.inatmmenshe 

ICNOM0,SHE /^^^ SHE KNMr 



Ve oftan find atudenta following inatructions or perforaing taska 
without woadarint why they are doing what thay are doing. They seldoa 
question ttaaMalvaa about thair own learning strategies or evaluate the 
effieiaaey of thair own perforaaaee. Soae children virtually have no idea 
of what tbay ahoold do when thay confront a problea and era often unable to 
explain thair atratagiaa of daeiaion aakiag. (Stambarg and Uafser, 1982) 
There is auch evidence, however, to deaeastrata that those who perfora well 
on coaplex cognitive taaka, who are flaxibla and peraarvareat in problea 
solving, who concioualy apply thair intellectual skilla* are those who 
poaaesa weU developed aeta-cognitiva abilitiaa (Blooa, i Breder, 19S0), 
(Brown, 1978), (Whiabey, 1980). Thay are thoae who '^aaaage" their 
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7 BEST COPY AVAIUBLE 



intellectual resources well: 1) their basic perceptual-motor skills: 
their language, beliefs, knowledge of content, and neDory processes; and 3) 
their purposeful and voluntary strategies intended to achieve a desired 
outcome (Aspen Institute, 1982). 

If we wish to install intelligent behavior as a significant outcose 
of education, then instructional strategies, purprrsefully intended to de- 
velop childrens oeta-cognltive abilities, must oe infused into our teach- 
ing methods, staff developnent, and supervisory processei (Costa, 1981), 
Interestingly, DIRECT instruction in meta-cognitlon may NOT be benefi- 
cial. When strategies of problem solving are imposed by the teacher rather 
than generated by the students themselves, their performance may become 
impaired. Conversely, when students experience the need for problem solving 
strategies, induce their own, discuss and practice thea to the degree that 
they become spontaneous and unconalous, their meta-cognltloa seems to im- 
prove (Sternberg and Wagner, 1982). The trick, therefore, is to teach meta- 
cognltlve skills without creating an even greater burden on their, ability 
to attend to the task. 

Problably the major components of meta-cognitlon are developing a plan 
of action, maintaining that plan in mind over a period of time, then re- 
flecting back on and evaluating the plan upon its coapletion. Planning a 
strategy before embarking on a courae of action aasiats ua in keeping track 
of the steps in the sequence of planned behavior at thm conscious awmreness 
level for the duration of the activity. It faeilltatea making temporal and 
comparative judgaeata, assessing the readineas for aorm or different activ- 
vities, sad monitoring our interpretations, pereeptionm, decisions end be- 
haviora. An example of this would be what auperlor tamchera do daily: de- 
veloping a teaching atrategy for a lesson, keeping that strategy in mind 
throughout the instruction, then reflecting back upon the strategy to eval- 
uate it a sffeetivenees in producing ths desired student outcoaes* 

Rlgnsy, (1980) Idsntified the following self-aonitoring skills ss neceeeary 
for successful perforaance on Intellectual taaks: 

Keeping one^s placs in a long sequence of operatlona. 

Knowing that a subgoal haa been obtained, and 

Detecting errors and rscovsring froa those srrors slthsr by asking a 
quick fix or by retreating to the laat known correct operation. 

Such moaitoriat involves both ''looking ahead** and ''looking back**. Looking 
ahead IndudMS 

Umming tha atnicture of a aequence of operations, 
Identifying areas whers srrors ars likely, 

Choosing a strategy that will reduce tha possibUity of error and will 
proTide easy recovery, 
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Looking back IndudM: 

Oatteting .rror* pr.viouslr made, 

-hat ahould coma naxt, ajj *» P"«Mt and charebr 

o£ tha praaant u«duta outco« ,f taak 

eo»»i e2p1?lMc7;Su,°' !jjf."^«''« • raadlng taak It i, . 

tha pag..: ,. "Jla" thJ iJrti I./ ""••«• " >»•»• our rJad "-Sdir" flJt 
r-Uza that wa'~. JSj HSntMtJLTS'?! " "T^* P'SSSad!^;;,.!, " 
■"Ming of tha taxt. Wa "r«2vIJ" S* »• l<>«t contact "th th! 

tHJ Of racovar, ar. co.po««.ta oT«t::c2JJJtl^" **« 
SmnCIES FOR EMUKCINO META-COOrmOM • 

«^t'°iiS2c".' ~u!c2,TtioT'ls;j2S t'J^hLT*'" ?' ca. 

•ImS.. or ra2w5rLJ5?*!«:?*""^ "luMtton. phya- 

.itioa b, tha.. ^ .i-iw'2.t*Siiji.:rixs:.r"'" ■"•^•«- 

da».xl"2d SJaJSI. iSSi2?.r™I**'' "^ll to tak. tlM to 

raM.b.r, and dlractloM^-sr!., ?!!!! "Mekln, probl.«. 

rula. to 

lnt.rlorli«l". Thu., .tudmt.^ ^K-!'!"** <««»«lopad and 

.vUuae. thrtr P«rfo;»ac.^ttr?ta S^JiJ:::. ^ ^ i<«U ani 

Progr.°2f".J2:ght%12ii.,":3*" th.lr 
trail" oftMaklngup to S.J oS?« -i^ » O^iC'ib. chi 

■or. indlrtduallzid aMlitii^O ** 

*i^2^1?(^^^5J^Srj'2i' "FradK««o.. 
. thrapiat in 0-^?°ci5o':Sr•l''l.^SS?o^Tt'c^^^ 

^. Ana th. lading activltr ia cc^latad. taachar. can i„,it. 
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students to evaluate how well those rules were obeyed, how productive were 
the strategies, whether the instructions were followed correctlr, and what 
would be some alternative more efficient strategies to be used in the 
future. 

I know a Kindergarten teacher who begins and ends each day with a 
class meeting . During these tiaea, children sake plans for the day. They 
decide upon what learning tasks to aceoapllsh and how to accoapllsh thea. 
They allocate claaarooa spact, assign roles, and develop criteria for ap- 
propriate conduct. Throughout the day the teacher calls attention to the 
plans and groundrules made that aorning and invites students to coapare 
what they are doing with what was agreed. Then, before disoissal, another 
class meeting is held to reflect on, evaluate, and plan further 
strategies and criteria. 

2. QUESTIQW GFmiTTf^^;,^ 

Regardless of the subject area, it is useful for students to pose 
study questions for theuelves prior to and during chelr reading of textual 
material. This self-generation of questions facilitates coaprehensloa. It 
encourages the student to pause frequently and perfon a '*self-check" for 
understanding, to detgeralne whtther or not coaprehenslon has occurred. If, 
for exaaple: they know the aain characters or events; they are grasping the 
concept; if it 'Wes sense", if they can relate it to what they already 
know, if they can give other exaaples or instances, if they can use the 
oaln idea to explain other Ideaa; or If they can usa tha iafonatloa in the 
passage to predict what aay com next. They thc?^ 'tuat decide what strategic 
action should be taken to raaove obstacles to thereby increaae coapre- 
hension. This helps students becoae acre self -aware and to take conscious 
control of thalr own studying. (Sanacore, 1984) 



3. COWSCIQUS CH0QST[f9^ 

Teachers can proaote neta-cognltion by helping students explore the 
consequencee of their choices and decisions prior to end during the act of 
deciding. Students will than be able to perceive causal relationships 
between their choice, thalr actlona, and tha results they achieved. Pro- 
viding non-Judgaantal feedback about tha effects of thalr behaviors and 
decisions on others and on their envlronaant helps students bacoM aware of 
their own bahavlora. For exaaple, a teacher 'a statSMnt, **! want you to 
know that tha nolaa you're aaklng with your pencU is disturbing as," will 
better coatrlbuta ts aata-cognltlve developaent than tha coaund, 
"John, step upplng your pencil I" 

4. DIFPERBfnATgp EVAlilATIMS. 

Teachera can enhance aau-cognltion by caualng students to reflect 
upon end categorise thalr actlona according to two or aore sets of 
evaluative criteria. An exaaple would ba inviting etudanta to dis- 



tinguish what waa done that day that was waa helpful and hlndring; what 
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they liked and didn'c like; or what were plussea and minuaes of the acti- 
vity. Thus, students auat keep the criteria in mind, apply them to mul- 
tiple claaalfleation systems, and Justify their reasons accordingly. 

s. mm GRaiT. 

Teachers nay cause students to identify what they have done well and 
invite thea to seek feedback from their peers. The teacher might ask, "What 
have you done that you're proud of?" "How would you like to be recognized 
for doing that?" (Naaa on the board, hug, pae on the back, handshake, 
applause froa the group, etc.) Thus students will become more conscious of 
their own bahavlor and apply « set of internal criteria for that behavior 
which they conaider "good". 

6. OUTUWIWG "I CAM'T" . 

Teachers can infora students that their excuses of "I can't," "I don't 

knov how to....", or "I'm too slow to " are unacceptable bahaviors in 

the claasrooa. Rathar, having students identify what inforaation is requir- 
ed, what aateriala are needad, or what akilla are lacking in thalr ability 
to perfora the deaired behavior ia an alternative and acceptable reaponae. 
This halpa atudaata identify the boundarlea batvaan what they know and what 
they naad to know. It devalopa a paraarverent attltudo and enhancea the 
student's ability to create atrateglea that will produce naadad data. 

7. PARAPBRASIMG OR REFLECTUKS BACT STtmEMTS' m^j ^Sf 

Paraphrasing, building upon, extending , and ualng atudenta' idaaa can 
aaka thea couloufl of thalr own thinking. Soao esaaplaa alght ba by aaylng: 
"What your talllat aa la...,'* or "What I haar In your plan are tha follow- 
ing steps...," or "Let's work with Peter's atratagy for a aoaaat." 

Inviting atudents to restate, tranalate, coapare, and paraphraaa each 
other's idaaa cauaaa thea to becoaa not only batter llatenera of other's 
thinking, but batter listenara to their own thinking aa well. 

8. T mw^TTWfi ffTypfyyg' BBHA^^'ff 

Whan tha taachar places labala on atudenta' cognitive proceeaea, it 
can make thea conscious of their own actional "What I saa yon doing is mak- 
ing out a plsa of action for..." '*What you are doing is called aa ezperi- 
aent." "Toa*ra bslag vary helpful to Mark by aharlng your palnta. That's 
an axaaple of coepsrstlon." 

9. ajBiymis ffmrenTS' rgBtmiQtixrr. 

Students often uae "hollow," vagua, and non-opaelflc taralnology. For 
axaaple, in aakiag valua Judtasata atndaats alght ba haard saying, "It 'a 
not fair....", Bs'a too atrlct..." "It's no good...". Taschara naad to 
get in tha habit of clarifying thsss valussi "Vhst's TOO strict?" "What 
would ba aors fair?" 



Ws soaatlaaa haar atudenta ualng noalnslixationat "They're aaan to 
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ai«..." "Who are thev?" "Ve had to do that...." "Who ia wa?" "Evarybodr has 
one...." "Who is ev body?" Thus, clarifrlng eausat studtnts to operation- 
ally define their terminology and to exaoina the premise on which their 
thinking is based. It is desirable that, as a result of such clarifying, 
students would become more specific and qualifying in their terminology. 

For older children, above age eleven or so, it appears helpful to 
invite them to clarify their problem solving proceaaea. Causing thea to 
describe their thinking while they are thinking seems to beget more think- 
ing. Some examples might be: inviting a student to talk aloud as he or she 
is solving a problem; discussing what is going on in their head, for exam- 
ple, when they confront an unfamiliar word while reading; or what steps 
they are going through in deciding whether to aooe article at the store. 

After solving a problem, the teacher can invite a clarification of the 
processes used: "Sarah, you figured out that the answer was 44; Shsvn says 
the answer is 33. Let's hear how you caaw up with 44; retrace your steps 
for us." Thus clarifying helps students to r e e t i al ne their own problem- 
solving processes, to identify their own errors and to self •correct. The 
teacher might ask a question such est '*Row much is three plus four? The 
student may reply, "12". Rather than merely correcting the student, the 
teacher may choose to clarify: "Oina, how did you arrive at that answer? 

'*Vell, I multiplied four and three and got Oh, I see« I multiplied 

instead of added." 

10. ROLE PLAYIMC AND SIMULATIONS. 

Having atudents assume the roles of other persons causes them to con- 
siously maintain in thmir haad the attributes and charaeteristes of that 
person. Drsmatization serves ss an hypothssis or prediction of how that 
person would rsaet in a esrtain situation* This slso contributes to ths 
reduction of ego-centered perceptions. 

11. JOURNAL KEEPING . 

Writing and illustrating a psrsonal log or a diary throughout an 
expsrienee over a period of time causes the student to synthssixs thoughts 
am! actions and to translats thea into symbolic form, the record also pro- 
vltiei) an opportunity to revisit Initial pmreeptions, to compare the changes 
iti those perceptions with thm sddition of more data, to chart the procMsss 
of strstegie thinking snd dscision making, to identify the blind alleys and 
pathways taken, and to recall the succssmes snd thm ''trsgedies' of esperi-* 
mentation. (A variation on writing Journals would be asking video and/or 
audio tape recordings of actions and perforaances over tiae.) 

Of all the inmtructional teehnqiues suggestsd, the one J^^/*** 
probablity of greatest influence on studmntm U that of tsscher aodeling. 
Since stttdants learn best by iaitating the significant adults around thsa, 
the teacher who publicly daaonatrates msta-cognition will probably produce 
students who meta-cogitate. Some indicators of tsachmr s public meta- 

cognltive behavior might be: Sharing their planning— describing their 
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goala and objectives and giving reasons for chelr actions; making huoan 
errors but then being seen to recover froa those errors by getting "back on 
track"; adaitting thef do not know an answer but designing wajrs to produce 
an answer; seeking feedback and evaluation of their actions frea others; 
having a dearlr stated value sjrstea and oaking decisions consistent with 
that value srstea; being able to self -disclose— using adjectives that 
describe their own strengths and weaknesses; deaonstrating understanding 
and eapathf bf listening to and accurately describing the ideas and 
feelings of others* 

EVALUATING GROVTH IW META"<:OGNmVE ABILITIES 

Ve can deteraine if students are becoaing nore aware of their own 
thinking as ther are able to describe what goes on in their head when ther 
are thinking. When asked, thef can list the steps and tell where they are 
in the sequence of a problea solving strategj. They caa trace the pathways 
and dead-ends they took on the road to a problea solution. Thay caa de- 
scribe what data are lacking and their plans for producing those data. 

Va should see students becoaing aore perserverant whea tha solution to 
a problea is not iaaediatelf apparent. This aetna that thef have sjsteaatlc 
methods of analysing a problea* knowing ways to bagia* kaowlng what steps 
must be perforaad and when they are accurate or are in error. Ve should sea 
students taking aore pride in their efforts; baeoadng self-correcting, 
striving for craftsaanshlp and accuracy in their products » and becoaing 
aore autonooous in their problea solving abUltlas. 

Teaching for thinking is becoaing tha great educational «phasls for 
the 80*s. Meta-cognltlon is en attribute of the **edu«:atad intellect** « It 
oust be included if thinking is to becooa a durable reality for the 90 'a 
and beyond. 
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Deduction 

Beach Scene 

Five friends hiked to the beach one Saturday afternoon. Each one took a 
different route. Read the clues below. Then, on the grid at the bottom of the 
page, place an "X" to match each biker with the correct sequence of his or her 
arrival 

Clues 

1 . Everyone arrived at ten-minute intervals. 

2. Howard was the first to arrive. 

3. Anna arrived twenty minutes after Veronica. 

4. Howard and Steve were playing volleyball when Danny arrived. 

5. Danny arrived ten minutes after Anna. 

6. Veronica went swimming before Steve arrived with the towels. 





1st 


2nd 


3rd 


4th 


5th 


Howard 












Anna 












Steve 












Danny 












Veronica 
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JIGSAW II 
Overview 

Jigsaw II can be used whenever the material to be 
studied is in written narrative form. It is most appropri- 
ate in such subjects as social studies, literature, some 
parts of science, and related areas in which concepts 
rather than skills are the learning goals. The instruc- 
tional "raw materia!" for Jigsaw II should usually be a 
chapter, story, biography, or similar narrative or de- 
scriptive material. 

In Jigsaw II, students work in heterogeneous teams 
as in STAD and TGT. The students are assigned 
chapters or other units to read, and are given "Expert 
Sheets" which contain different topics for each team 
member to focus on when reading. When everyone 
has finished reading, students from different teams 
with the same topic meet in an "expert group" to dis- 
cuss their topic for about 30 minutes. The experts 
then return to their teams and take turns teaching 
their teammates about their topics. Finally, students 
take quizzes that cover all the topics, and the quiz 
scores become team scores as in STAD. Also as in 
STAD, the scores that students contribute to their 
teams are based on the individual improvement score 
system, and students on high-scoring teams may re- 
ceive certificates or be recognized in a newsletter or 
bulletin board. Thus, students are motivated to study 
the material well and to work hard in their expert 
groups so that they can help their team do well. The 
key to Jigsaw is interdependence— every student de- 
pends on his or her teammates to provid*? the infor- 
mation he or she needs to do well on the quizzes. 

Preparing to Use Jigsaw n 

Materials. Before beginning, make an Expert 
Sheet and a quiz for each unit of material. At present, 
Johns Hopkins Team Learning Project materials are 
available for Jigsaw only in junior high school U.S. 
History, but preparing these materials is not difficult. 
An example of a complete Jigsaw II unit appears in 
Appendix 10. 

To make materials for Jigsaw II follow these steps: 

1 . Select several chapters, stories, or other units, 
each covering material for a two- to three-day unit. If 
students are to read In class, the selections should 
not require more than a half hour to complete; if the 
reading Is to be assigned for homework, the selec- 
tions can be longer. 

2. Make an Expert Sheet for each unit. This tells 
students what to concentrate on while they read, and 
which expert group they will work with. It identifies 
four topics that are central to the unit. For exampl3. 
an Expert Sheet for the Level Four Harcourt Brace 
Jovanovlch social studies book might refer to a sec- 
tion OP the Blackfoot Indian tribes that is used to illus- 
trate a number of concepts about groups, group 



norms, and leadership. The Expert Sheet for that sec- 
tion might be as follows: 



Expert Sheet 

"The Blackfoot" 
To read: Pages 3-9 and 1 1-12. 
Topics: 

1 . How were Blackfoot men expected to act? 

2. What is a group and what does it do? What 
are the most important groups for the 
Blackfoot? 

3. What did Blackfoot bands and clubs do? 

4. What were the Blackfoot customs and 
traditions? 



As much as possible, the topics should cover 
themes that appear throughout the chapter, instead of 
issues that appear only once. For example, if the 
class were reading Tom Sawyer, a good topic might 
be "How did Tom feel about his community?" which 
appears throughout the book, as opposed to "What 
happened to Tom and Huck Finn when they ran 
away?" which a student could learn by reading only a 
section of the book. The expert topics may be put on 
ditto masters and one copy run off for each student, 
or they may be put on the chalkboard or poster paper. 

3. Make a quiz for each unit. The quiz should con- 
sist of at least eight questions, two for each topic, or 
some multiple of four (e.g., 12, 1 6, 20), to make an 
equal number of questions for each topic. Teachers 
may wish to add two or more general questions to 
give the quiz an even number of items. The questions 
should require considerable understanding, because 
students will have had ample time to discuss their 
topics in depth, and easy questions would fail to chal- 
lenge those who have done a good job in preparation. 
However, the questions should not be obscure. In the 
Blackfoot example, the first two questions might be 
as follows: 
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1 A: Which of the following was not an expected 
way of behaving for a Blackfoot man? 

a. He was expected to be brave. 

b. He was expected to brag about how 
many of the enemy tribe he had 
touched. 

c. He was expected to clean buffalo meat. 

d. He was expected to share buffalo meat. 



groups on each topic, so that there will not be more 
than SIX students in each expert group. The reason 
for this is that an expert group larger than six can be 
unwieldy Place team members' names on Team 
Summary Sheets, leaving the name blank. 

Otttrmining Initial Bate Seortt. Assign students 
initial base scores exactly as for STAD. Use a Quiz 
Score Sheet to record the Initial base scores. 



1B: What are norms of behavior? 

a. All the ways of acting that people in a 
group have 

b. The ways people in a group expect . 
themselves and other members of the 
group to act 

c. Records of great deeds 

d. Sharing food with the very old 



All students must answer all questions. The quiz 
should take no more than ten minutes. Teachers may 
wish to use an activity other than a quiz or in addition 
to a quiz as an opportunity for team members to show 
their learning— for example, an oral report, a written 
report, a crafts project. 

4. Use discussion outlines (optional). A discussion 
outline for each topic can help guide the discussions 
in the expert groups. It should list the points that stu- 
dents should definitely consider in discussing their 
topics. For example, a discussion outline for a topic 
relating to the settlement of the English colonies in 
America might be as follows: 



Assigning Students to Teams. Assign students to 
four- or five-member heterogeneous teams exactly as 
in STAD. 

Assigning Students to Expsrt Groups. You may 

wish to assign students to expert groups randomly, by 
simply distributing roles at random within each team. 
Alternatively, you may wish to decide in advance 
which students will go to each expert group, forming 
the expert groups to ensure that there are high, aver- 
age, and low achievers in each. If your class has 
more than 24 students, you should have two expert 



Schedule of Activities 

Jigsaw II consists of a regular cycle of instructional 
activities as follows: 

REAOING—Students receive expert topics and 
read assigned material to locate information. 

EXPERT GROUP DISCUSSION— Students with 
the same expert topics meet to discuss them in ex- 
pert groups. 

TEAM REPORT— Experts return to their teams to 
teach their topics to their teammates. 

TEST— Students take individual quizzes covering 
all topics. 

TEAM RECOGNITION— Team scores are com- 
puted as in STAD. 
These activities are described in detail in the follow- 
ing pages. 

Reading 

Time: V2-I class period (or assign for homework) 
Main Idea: Students receive expert topics and read 

assigned material to locate information on 

their topics. 

Materials needed: • An Expert Sheet for each stu- 
dent, consisting of four expert 
topics. 

• A text or other reading assign- 
ment on which the expert topics 
for each student are based. 

The first activity in Jigsaw II is distribution of texts 
and expert topics, assignment of topics to individual 
students, and then reading. Pass out Expert Sheets, 
and then assign students to take each topic (go to 
each team and point out students for each one). If any 
team has five members, have two students take Topic 
I together. Assignments to Expert Groups may be ran- 
dom or may be prepared in advance (if they are pre- 
pared in advance, try to make sure that each expert 
group has high, average, and low readers). 

When students have their topics, let them read their 
materials. Alternatively, the reading may be assigned 
as homework. Students who finish reading before 
others can go back and make notes. 

Expert Group Discussions 

Time: One-half class period 
Main Idea: Students with the same expert topics dis- 
cuss them in groups. 



Topic: What role did religious ideals play in the 
establishment of settlement in America? 

Discussion Outline 

• Puritan beliefs and religious practices 

• Puritan treatment of dissenters 

• Founding of Connecticut and Rhode Island 

• Quakers and the establishment of 
Pennsylvania 

• Catholics and religious toleration in Maryland 
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Materials needed: • Expert Sheet and texts for each 

student 

• (Optional) Discussion outlines 
for each topic: one for each stu* 
dent with that topic. 

Have all students with Expert Topic 1 get together 
at one table, all students with Expert Topic 2 at an- 
other, and so on. If any expert group has more than 6 
students (that is, if the class has more than 24 stu- 
dents), split the expert group into two smaller groups. 
If students are to use a discussion outline, distribute it 
to them in each expert group. 

Appoint a discussion leader ior each group. The 
discussion leader need not be a particularly able stu- 
dent, and all students should have an opportunity to 
be discussion leader at some time. The leader's job is 
to moderate the discussion, calling on group mem- 
bers who raise their hands, and trying to see that 
everyone participates. 

Give the expert groups about 20 minutes to discuss 
their topics. Students should try to locate information 
on their topics in their texts and share the information 
with the group. Group members should take notes on 
all points discussed. 

While the expert groups are working, the teacher 
should circulate through the class, spending time with 
each group in turn. Teachers may wish to answer 
questions and resolve misunderstandings, but they 
should not try to take over leadership of the groups— 
that is the discussion leaders' responsibility. They 
may need to remind discussion leaders that part of 
the job is to see that everyone participates. 

Team Report 

Time: One-half class period 
Main Idea: "Experts" return to their teams to teach 
their topics to their teammates. 

Experts should return to their teams to teach their 
topics to their teammates. They should take about 
five minutes to review everything they have learned 
about their topics from their reading and their discus- 
sions in the expert groups. 

If two students on any team shared Topic 1 , they 
should make a joint presentation. 

Emphasize to students that they have a responsibil- 
ity to their teammates to bo good teachers as well as 
good listeners. Vbu may wish to have experts quiz 
their teammates after they make their team reports to 
see that they have learned the material and are ready 
for the quiz. 

Teat 

Time: One-half class period 
Main Idea: Students take quiz. 
Materials needed: • One copy of the quiz for each 

student. 

Distribute the quizzes and give students adequate 
time for almost everyone to finish. Have students ex- 



change quizzes with members of other teams for 
scoring, or collect the quizzes for teacher scoring, if 
students do the scoring, have the checkers put their 
names at the bottom of the quizzes they checked. Af- 
ter class, spot check several quizzes to be sure that 
the students did a good job of checking. 



Team Recognition 

Scoring for Jigsaw II is the same as for STAD, in- 
cluding base scores, improvement points, and team 
scoring procedures. Also as in STAD, certificates, 
newsletters, bulletin boards, and/or other rewards 
recognize high-scoring teams. 



Original Jigsaw 

Aronson's original Jigsaw resembles Jigsaw II in 
most respects, but it also has some important differ- 
ences. In the original Jigsaw, students read individual 
sections entirely different from those read by their 
teammates. This has the benefit of making the ex- 
perts possessors of unique information, and thus 
makes the teams value each member's contribution 
more highly For example, In a unit on Chile, one stu- 
dent might have information on Chile's economy, an- 
other on its geography, a third on its history, etc. To 
know all about Chile, students must rely on their 
teammates. Original Jigsaw also takes less time than 
Jigsaw II; its readings are shorter, only a part of the to- 
tal unit to be studied. 

The most difficult part of original Jigsaw, and the 
reason that Jigsaw II is presented first in this manual, 
is that each Individual section must be written so that 
it is comprehensible by itself. Existing materials can- 
not be used as In Jigsaw II; books can rarely be di- 
vided neatly Into sections that make any sense with- 
out the other sections. For example, in a biography of 
Alexander Hamilton, the section describing his due) 
with Aaron Burr would assume that the reader knew 
who both men were (having read the rest of the biog- 
raphy). Preparing an original Jigsaw unit involves re- 
writing materials to fit the Jigsaw format. The added 
advantage of Jigsaw II is that all students read all the 
material, which may make unified concepts easier to 
understand. 

Teachers who wish to use original Jigsaw to capital- 
ize on its special feature of giving the experts unique 
information can use Jigsaw II with these modifica- 
tions: 

1 . Write units that present unique information 
about a subject but make sense by themselves. This 
can be done by cutting apart texts and adding infor- 
mation as needed, or by writing completely new mate- 
rial. 

2. Assign students to five- or six-member teams 
and make five topics for each unit. 

3. Appoint team leaders, and emphasize team- 
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building exercises before and during use of the tech- 
nlijue see the section on •'Teambu.lding- later .n th.s 

'"^ ^"use quizzes less frequently and do not use team 
scores. Improvement scores, or newsletters. Simply 
Qive students individual grades. 

For more information on original Jigsaw, see Aron- 
son's Th9 Jigsaw Classroom (1 978). 

Other Ways of Using Jigsaw 

Jigsaw is one of the most flexible of the Student 
Team Learning methods. Several modifications can 
be made that Keep the basic model but change the 
details of implementation. 

1 . Instead of having the topics refer to narrative 



materials given to students, nave aiwo^r..* ^c*- - - 
set of classroom or library materials to find informa- 
tion on their topics. ,^„„rte 

2. Have students write essays or give oral reports 
instead of taking quizzes after completing the ex- 
perts' reports. 

3 Instead of having all teams study the same ma- 
terial, give each team a unique topic to learn together 
and each team member subtopics. The team could 
then prepare and make an oral presentation to the en- 
tire class. A method similar to this. Co-op Co-op. is 
described in detail below. Also see Sharan and 

Sharan(1976). ^ 
4. For other Jigsaw modifications, see Kagan 

(1985). 
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JIGSAW ACTIVITY 



I 

REFERENCE: Resnick Lauren. Educatinn .nn | ^ ^min^ tn t^ ^i. 

National Academy Press, Washington. D c'! (1987) 



THmilNG IN THE CUMICUIUM 
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question of generalization to other parts of the school curriculum or 
out-of-achool performance. 

Although we cannot offer a "seal of approval* for any partic- 
ular approach, the cumulative evidence justifies cautious optimism 
for the venture as a whole. Thinking and problem-solving programs 
within the academic disciplines seem to meet their internal goals and 
perhaps evea boost performance more generally. It seems possible to 
raise reading competence by a variety of methods, ranging from study 
skill training through the reciprocal teaching methods of Brown and 
Palincsar to the discussions of philosophical texU in Lipman's pro- 
gram. On the other hand, general improvements in problem-solving, 
rhetoric, or other general thinking abilities have rarely been demon-' 
strated. perhaps because few evaluators have included convincing 
assessments of these abilities in their studies. 

Most programs reviewed here represent efforts to improve think- 
ing skills through the addition of special courses or course units 
rather than through the modification of the m.unline curriculum.* 
They thus offer a reasonable current estimate of how effective we can 
expect separate thinking and reasoning courses to be. As we have 
seen, although the available evidence does not establish that such 
courses can produce broad transfer of learning, neither does it allow 
us to strongly reject the separate course as an element in an edu- 
cational reform program aimed at improving higher order abilities 
in students. Based on present evidence, general course effectiveness 
seems to depend on the extent to which it is accompanied by parallel 
efforts across the curriculum. 



EmMdlng Thinking SklUs in Academic Disciplines 

In this view, prudent educational practice should seek to em- 
bed efforts to teach cognitive skills into one or another-preferably 
1? ! '"*li'ion*I school disciplines, and it should do this re- 
gardkas of what may also be done in the way of special courses in 
thmking or learning skills. This diacipline-embedded approach has 
several advantages. First, it provides a natural knowledge base and 
environment m which to practice and develop higher order skills. As 
we have shown earlier, cognitive research has established the very 



r«»diat »0d Mlf-moNitonng profrarn. r^preMiil ImporUnI .xcptiona. Th. 
loplicAtion* of tb«M procr»iiia will b« dUcu.Md furlh.r in auhMqutnt action.. 
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^ KDVCATION AND LEARNING TO THINK 
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classes in mathematics, history, physics, or English into arenas for 
teaching thinking and reasoning abilities. For example, the classic 
distinction between knowledge as something one reasons about and 
•kills as something one reasons mlh has, in practice, placed process 
skills and knowledge in competition for limited instructional time. 
The idea that certain forms of knowledge can be powerful tools for 
learning and problem solving, or that processes and procedures are 
an expression of principled knowledge, is something that scholars and 
educators can agree on but have not really found ways to act on. (See 
Bransford, in press, for a particularly perspicacious analysis of this 
problem.) Instead, we have had reactive pendulum swings of atten- 
tion either to process skills (''doing science,** **doing history," etc.) or 
to building large bodies of knowledge. Research and experimentation 
focusing on how to truly combine these are badly needed. 



Higher Order Approaches to the Enabling Disciplines 

A particularly powerful way to begin transforming the school 
program is to concentrate on those parts of the traditional curricu- 
lum that enable learning and thinking in many fields. Reading is 
such an enabUng discipUne. So is writing, along with, perhaps, skills 
for effective oral communication. Mathematics is another candidate. 
Math is involved in many other disciplines, and skills of ^mathema- 
tisation,* that is, the construction of formal representations and 
arguments, could be broadly enabling. The ""S-Rs,** then, come oif 
rather well on this enabling criterion, although the reading, 'riting, 
and Arithmetic curriculum called for in this higher order perspective 
will look quite different from the traditional hickory stick curriculum. 
Furthermore, it seems appropriate to add a ""fourth R**— reasoning- 
to our list of potential enabling disciplines. Let us consider each of 
these briefly. 

We have already discussed some current research that points to 
possibilities for changing the ways in which reading is taught. Thus 
far the research has shown mainly how very weak readers can be 
brought up to at least average performance levels. It is important 
to engage these students in meaning construction activities based on 
text in settings that incorporate modeling of good performance, lots 
of feedback, and opportunities to do small bits of the task in the 
context of seeing the whole job accomplished. However, we do not 
know for certain that these same methods are all that are needed to 
raise average performance levels to true high literacy levels. Finding 
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out what ii needed to meet this goal is one important agenda for 
future research. Cognitive researchers about to embark on studies 

examine the instruction in 
the high hteracy academy tradition for strong hypotheses about the 
kinds of teaching likely to succeed. 

The ■chool curriculum has neglected writing for some time. Its 
potential rok» as a cultivator and an enabler of higher order thinking 
IS very great, especially if we consider writing as an occasion to think 
through arguments and to master forms of reasoning and persua- 
Ih^wi i.rK-M . various di«:iplines. Existing research clearly 
show, that chUdren's-and perhaps many teachers'-^onceptions of 
writing do not match what both skilled writers and cognitive re- 
search on writing tell us about the process. ChUdren, and unskilled 
writers generally tend to view composition as a matter of writing 
down what they know; Scardamalia and Bereiter (1985) call this 
the -knowledge teUing- strategy of writing. ChUdren are not aware 
of the role, or even of the existence, of the various discourse con- 

Stein, 1986 for a review) Finally, they do not think of writing .. a 
problem.«>lving process (cf. Flower and Hayes, 1980) in which plans 
must be made for communicating an organised point of view to an 
audience, and they do not understand that revision is integral to 
effective writmg. Considerable research on the learning and teaching 

° " ""^^•"'•y' ^^"^'d writing as tgin? 

eral tool for constructmg and expressing arguments. Although the 
.pp«>ache. being tried are extremely varied! most reflect a generd 
pointof view «mUar to the one underlying the successful approaches 
to teachmi reading as a higher order skill. They treat writing m 

S.e ^^f TT'V ^^P'^** •'"owledge, knL- 

edge of rhetorical forms, processes of attenUon and judgment--to 
construct a mes^ige that wiU have a desired impact on a reXr w1 
?hTSlr?;f ^ °" cultivating and asse«iing 
th!?.! r construction and interpretation. As in 

Td rX^'fi^i;''K'*T°'"°f °f traditional instruction in rhetoric 
and related fields shoukl provide a profitable point of departure 

readJJ^ iT^'? ^' ■o"»«what different terms than 

wading and writmg. It is not only an enabUng skUl, widely called on 
m a number o other di«:iplines, but also a diiiplineTr^Ttl cmn ri^^^^^ 
whose particular knowledge structures must be learned M^mat 
ics ^ poses special problems, derived from it. heavy dependTnce 
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on form&l notations. This has the effect of making it difficult for 
students to use their informal and intuitive knowledge of mathemat- 
ical concepts to support school mathematics learning and to advance 
their mathematical competence. As we noted earlier, good evidence 
suggests that much school mathematics learning proceeds as a matter 
of memorixinr -t^'es for formal symbol manipulation without much 
understandi ? ' why the rules work as they do or what the symbols 
stand for. If education were concerned only with the calculation skills 
needed to "^get by** in routine jobs and family obligations, this would 
not cause much concern. But a high literacy approach to mathemat- 
ics teaching cannot afford to let this separation between symbols and 
meaning, between calculation and mathematical reasoning, survive. 
Although many mathematics educators have sought ways of nriaking 
particular concepts and procedures more understandable to children, 
to date no research has directly addressed the question of how a broad 
meaning-construction approach to mathematics learning can be pro- 
moted among all students — so that students themselves come to seek 
the connections between formal notations and their justifying con- 
cepts. This remains a major agenda for research leading to a higher 
order approach to mathematics teaching. 

Reasoning has never had an explicit place in the mass educa- 
tion curriculum. Philosophy has no regular position in the standard 
American high school curriculum, nor is reasoning specified as part of 
the elementary school syllabus in the way reading, writing, and math- 
ematics are. By contrast, both have been cornerstones of the elite, 
academy education tradition. Thus, incorporating reasoning into the 
regular educational program would extend the high literacy tradition 
to the entire school system. However, it is not clear whether reason- 
ing should be treated as a separate discipline or suffused through 
the curriculum. Most philosophers working within the informal logic 
movement want to see critical thinking or reasoning courses included 
in the curriculum. Their argument is partly practical: ressoning 
skills will be passed over or trivialized if they are spread through 
the curriculum and not given formal recognition. But there is also 
a theoretical argument for treating reasoning as a separate enabUng 
discipline; this is that principles of logical reasoning are unitary, not 
specific to particular domains of knowledge (see Paul, in press, re- 
sponding to a contrary argument by McPeck, 1981). Currently, we 
have no empirical evidence to support the idea that teaching people 
to recognize and analyze reasoning fallacies — a core element in most 
critical thinking and informal logic curricula— in fact leads them to 



45 



40 



EDUCATION AND LEARNING TO THINK 



avoid such fallacies in their own thinking. Without careful attention 
to this problem, informal logic could become just another body of 
knowledge— perhaps judged valuable in its own right but without 
claim to a special role in the general development of higher order 
thinking and learning capabilities. We need, then, substantial new 
research, requiring the collaboration of philosophers and cognitive 
scientists, to identify approaches to teaching reasoning that actually 
improve reasoning performance either in academic disciplines or in 
practical situations. 

CULTIVATING THE DISPOSITION TO 
HIGHER ORDER THINKING 

It has been convenient to examine teaching programs in several 
distinct categories. Yet there are striking points of similarity among 
those programs that have shown some promising results. Many such 
programs rely on a social setting and social interaction for much 
of teaching and practice. Although one can imagine individually 
worked exercises designed to improve aspects of thinking skill, very 
few programs in fact propose such activities. Instead, students are 
encouraged to work problems in pairs or in small groups. Instruc- 
tors may also orchestrate special discussion and practice sessions. 
When investigators of different theoretical orientations and disci- 
plinary backgrounds converge on a common prescription in this way, 
we should consider what shared intuition may be at work. What roles 
might social bteraction be playing in the development of thinking? 
The authors cited in the preceding pages mention several possibili- 
ties. 

First, the social setting provides occasions for modeling effec- 
tive thinking strategies. Skilled thinkers (often the instructor but 
sometimes more advanced fellow students) can demonstrate desir- 
able ways of attacking problems, analysing texts, and constructing 
arguments. This process opens normally hidden mental activities to 
mspection. Through observing others, students can become aware 
of mental proceaaes that might otherwise have remained entirely im- 
plicit. Research suggesU, however, that modeling alone does not 
produce very powerful results. If students only watched more skilled 
thinkers perform, they would not substantially improve their own 
thinking. 

Apparently there ia more to learning in a social setting than 
watching others perform. "Thinking aloud" in a social setting allows 
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Others— peers or an instructor— to critique and shape one's perfor- 
mance, something that cannot be done effectively if only the results 
but not the processes of thought are visible. The social setting may 
also provide a kind of scaffolding for an individual learner's initially 
limited performance. Instead of practicing small bits of thinking in 
isolation with no sense of each bit's significance to the task as a whole, 
a group solves a problem, or writes a composition, or analyzes an ar- 
gument together. Within the group, extreme novices can participaU 
in performing complex tasks. If things go well, they can eventually 
take over most or all of the work themselves, with a developed ap- 
preciation of how individual elements in the process contribute to 
the whole. This theory, adapted from VygoUky (1978), b embodied 
explicitly in the reciprocal teaching of Palincsar and Brown, and 
variants of it have been proposed by a number of other investigators 
(e.g., Collins et al., in press). 

The social setting may also function to motivate students. Stu- 
dents are encouraged to try new, more active approaches, and they 
receive social support even for partially successful efforts. Through 
this process, students come to think of themselves as capable of en- 
gaging in independent thinking and of exercbing control over their 
learning processes. The public setting also lends social status and 
validation to what can perhaps best be called the dispoiition to 
higher order thinking. The term disposition should not be taken to 
imply a biological or inherited trait. As used here, it b more akin to 
a habit of thought, one that can be learned and, therefore, taught. 
Engaging in higher order thinking with others seems likely to teach 
students that they have the ability, the permission, and even the obli- 
gation to engage in a kind of critical analysis that does not always 
accept problem formulations as presented or that may challenge an 
accepted position . 

We have good reason to believe that shaping thb disposition 
to critical thought U central to developing higher order cognitive 
abilities in students. Research on strategy training shows that, if 
instruction b to work at all, it often works very quickly— in just a 
few lessons or sometimes with little more than directions to use some 
strategy. However, people induced to use a particular learning strat- 
egy will often do so on the immediate occasion but will fail to apply 
the same strategy on subsequent occasions. Both of these recurrent 
findings serve to remind us that much of learning to be a good thinker 
b learning to recognize and even search for opportunities to apply 
one's mental capacities (cf. Belmont et al., 1962). 
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This tuggeiU that the task for those who would raise the in- 
tellectual performance levels in children is not just to teach children 
new cognitive proceiaea but to get them to use those processes widely 
and frequently. The kind of higher order thinking we have discussed 
requires elaborating, adding complexity, and going beyond the given 
to construct new formulations of issues. It also involves weighing 
multiple alternatives and sometimes accepting uncertainty. As such, 
higher order thinkbg requires effort on the part of the individual and 
may involve some social risk— of disagreeing with others perceived 
to be more powerful, of not arriving at the expected answers, of not 
always responding instantly, lb overcome these difficulties, educa- 
tional institutions must cultivate not only skills for thinking but also 
the disposition to use them. 

A widely shared set of implicit assumptions exists about how 
dispositions for higher order thinking might develop. They center 
on the role of a social community in esUblishing norms of behav- 
ior, providing opportunity for practice, and providing occasions for 
learning particular skills. The fundamental theme is that such dis- 
posiUons are cultivated by participation in social communities that 
value tbmking and rndependent judgment. Such communities com- 
municate these valu'M by making avaUable many occasions for such 
activity and responding encouragingly to expressions of questioning 
and judgment. The process of learning is further aided when there 
are many opportunities to observe others engaging in such thinking 
activities. Pmally, dispositions for higher order thinking require sus- 
tained long-term cultivation; they do not emerge from short-term, 
quick-fix mterventions. 

This set of beUefs, although highly plausible, has received little 
empirical mvestigation. On the whole, research on the development 
of cogmtive abUities has proceeded quite separately from research on 
f PJ'^^n^'ity development. For example, the extensive body 
of chiWhood socialisation research (Hetherington, 1083) says much 
•bout the emergence of traiU such as aggreasiveneas, dependency 
conformity, or gender identification, but it says little about how in- 
tellectual tendencies devebp. An interesting new research project 
(Caplan, 1085) on the development of intellectual curiosity in yount 
chi dren appears to be a first Unk between research on child social- 
uation and our present concern for shaping higher order thinking 
dispositions. ^ 

-Cognitive styles- (e.g., Mesaick, 1976) such as reflectivity are 
known to be related to school performance, and efforts have been 
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made to shape reflectivity (e.g., Meichenbaum, 1985). But thd re- 
search has not generally attended to the qualitative aspects of in- 
tellectual performance, and it is impossible to know whether higher 
order thinking was in fact improved. Other research on improving 
persistence (e.g., IXirkewitz et al., 1975) has tended to measure how 
much work students do but not whether they engage in complex cog- 
nitive activities. Some recent research on intrinsic motivation may 
help tie motivation to the quality as well as the quantity of educa- 
tional work (see Lepper, 1981, 1983; Nicholls, 1983). When people 
work to gain praise, grades, or material benefits, they are externally 
motivated. When they work to master a task, they are intrinsically 
motivated. Apparently some correlation exists between the kinds of 
motivations that keep people working and several qualitative fea- 
tures of their work: for example, the complexity of the tasks they 
choose to work on, the range of material to which they attend, and 
the extent to which they are able to shift direction ("break set") to 
pursue a new, more fruitful approach (Condry and Chambers, 1981; 
Krugl&nski, 1981; Lepper and Greene, 1981; McGraw, 1981). 

A promising link between quality of thinking and persistence is 
being forged by investigators studying differences in people's con- 
ceptions of ability. For example, Dweck and her colleagues (Dweck, 
in press; Dweck and Elliot, 1983) have shown that individuals dif- 
fer fundamentally in their conceptions of intelligence and that these 
conceptions mediate very different ways of attacking problems. A 
distinction is made between two competing conceptions of ability, 
or "theories of intelligence," that people may hold. One, called the 
entity conception, treats ability as a global, stable quality. The sec- 
ond, called the incrtmtnial conception, treats ability as a repertoire 
of skills that can be expanded through efforts to learn. Entity con- 
ceptions orient children toward performing well so that they can 
display their mtelligence and toward not revealing lack of ability by 
giving "wrong* responses. Incremental conceptions orient children 
toward learning well so that they can acquire new knowledge or skill. 
Most relevant to the present argument, incremental conceptions of 
ability and associated learning goals lead children to analyse tasks 
and to formulate strategies for overcoming difliculties. We can easily 
recognise these as close cousins to the kinds of higher order think- 
ing discussed in this essay. In a related analysis, Covington (1983) 
suggests that people who view ability as created through strategic 
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•elf-manasement (of study time, of types of elaboration, of ways of at' 
tacking tasks) will be better able to compensate for self-attributions 
of low initial ability. 

A key question, of course, is whether these differences in type 
of motivation or theory of intelligence can be deliberately shaped 
by the way in which school activity is organised. Evidence suggests 
that the nature of the environment in which one works makes a 
difference in whether one invokes internal or external motivations for 
one's work. However, research has not examined whether personal 
traiU favoring internal motivation can be developed by deliberately 
^tering institutional or social patterns. Very recent work by Dweck 
and her colleagues is examining ways of helping students to acquire 
and apply incremental conceptions of intelligence, but more extensive 
research is required htton clear conclusions can be drawn. In any 
case, these lines of motivation research highlight the possibilities for 
an important convergence between efforts aimed at teaching higher 
order cognitive skills and those aimed at cultivating dispositions to 
apply those skills. 
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Brainstorming 



"Brainstorming" Is the name we give to a method that can be 
used by a group of people to think up lots of new Ideas, the first step In 
solving a problem. 

Brainstorming should be fun. . . the group should be Informal 
and relaxed. Because problems do not usually have only one right 
answer, everybody's Ideas are valuable. Nobody will be "right" or 
"wrong." 

Every idea will be listened to In a Brainstorming aroup. We all 
know that sometimes, people are afraid to share an Idea with others, 
because they fear that other people may think It's "dumb" or "silly." 
These words are never heard in a Brainstormina group. In 
Brainstorming, we want to share every Idea we nave with the other 
members of tne group, and no one Is allowed to criticize. 

There are a few, very simple "ground rules" for Brainstorming: 

1 . Do not criticize your own Ideas or those of anyone else. 

2. Be a "free-wheeler ." The wilder you idea, the better. Never 
be afraid to give any Idea to the group, it's easier to "tame 
down" ideas later on than it is to think up new ones. 

3. Think of as many ideas as you can . The more ideas your 
group can get, the better the chances that plenty of really 
good Ideas will be found. Doni put on the brakes. . . try to 
get lots and lots of new ideas. 

4. Be a hitch-hiker ! Sometimes, another person's idea will 

give you a good new idea. Don't let it get away! (Piggy- 
acking) 

5. Try to combine ideas . Look for ways to combine two or 
more ideas into a new one. You might combine your own 
ideas, or one of yours with some from other people, or the 
ideas of two or more other people. Make as many 
combinations as you can. 

MD/dal 
7/89 



/ 

• 

I • 



TRANSPARENCIES 



ERIC 



OBJECTIVES 

HIGHER ORDER THINKING: 

INCREASING STUDENT 
INTERACATION IN THE 
"THOUGHTFUL" CLASSROOM 



By the conclusion of this workshop, 
participants will be able to: 

• distinguish between overt and covert 
participation and give examples of each 

• identify strategies for encouraging 
students to assume responsibility for 
speaking in the classroom 

• implement methods which promote 
student interaction: human treasure 
hunt, group problem solving, pair 
problem solving, brainstorming, jigsaw 

• describe and list activities for promoting 
student metacognition 



BENEFITS OF ACTIVE 
PARTICIPATION 



Increases students' rate of 
learning 



Improves student retention of 
information 



Holds students' attention 



Fosters student accountability 



Assists teacher to assess learning 



Te// me, / forget. 



Show me, I remember. 



Involve me, I understand. 



Ancient Chinese Proverb 




55 



■ "rr 

BECAUSE 



"I don't have my 
homework done 
today because..." 
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RULES OF THE CLASSROOM GAME 



Teacher/Structure 



Teacher/Reaction 



(T/Str) 



Teacher/Solicitation (T/So») 

( Question) 

Pupil/Response (P/Res) 



(T/Rea) 



Bellack 



r.n 



TYPICAL TEACHER/PUPIL 
INTERACTION 



le 



T/Sol 



P/Res 



T/Rea 



5:1 



NATURE OF STUDENT 
PARTICIPATION 

BRIEF 

FRAGMENTED 

LOW IN COGNITION (BLOOM) 
DECLARATIVE 

Bellack 
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INTERACTION MODELS 



T-Sol 



P^-Res P^-Res P^-Res 



******************* 



T-Sol 

/ 

P - Res P - Res 





P- Res 



******************* 



P-Sol 

/ 

P-Res P-Res T-Res 
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"RESPONDING 




"There is no such thing as a wrong answer. However, if there 
were such a thing, that certainly would have been it." 



BEST COPY AVAILABLE 




R2 



"Throw One 

Out" 



COW 

HORSE 
BED 

CHICKEN 



PENCIL 
WHISPER 
TALK 
YELL 

PD:bj 
07/89 
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PAIR PROBLEM SOLVING 



"A friend is one before 
whom I can thinic aloud." 

Ralph Waldo Emerson 



Ttie Listener Should: 

1 . Check for accuracy 

2. Point out errors but don't 
correct 

3. Demand constant 
vocalization 

4. Pause & clarify but don't 
interrupt 

5. Encourage persistence 

PO:bj 
07/89 
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1 . strategy planning 

2 . Question generating 

3 . Conscious ciioice 

4 . Differentiated evaluation 

5. Jake credit 

6 . Outlaw "I can't" 

7 . Paraphrase or reflect back to 
student ideas 

8. Label student behavior 

9. Clarify student terminology 

10. Role playing and simulations 

1 1 . Journals 

12. Modeling 

fi5 



JIGSAW 



Cooperative learning strategy 

- Extensive reading/short time 

- Encourages active participation 

- Promotes student interaction/social 
skills 

- Enhances learning 
Process 

- Initial groups share a reading, discuss, 
become "experts" with information 

- Second groups-members from each 
previous group; teach each other 
information from readings 

- Each participant responsible for 
information from all readings 




WHY ? 

- TO GENERATE A LARGE NUMBER OF IDEAS 

- TO OPEN PEOPLE UP TO SHARING IDEAS 
WITHOUT FEAR OF CRITICISM 

- TO ENABLE PEOPLE TO BUILD ON EACH OTHERS- 
IDEAS 

REMEMBER ! 

- QUANTITY IS DESIRED 

- FREE-WHEELING IS WELCOMED 

- ALL RESPONSES ARE ACCEPTED - NO CRITICISM 

- HITCH-HIKING (OR PIGGYBACKING) IS 
ENCOURAGED 
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FORCED ASSOCIATION 



Thinking Is like candy because. . . 
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